. The purpose of using intensity-based registration (marked with star) in MORFEUS is to increase the accuracy of the registration by improving boundary conditions. Due to complex geometric changes in the prostate, more constraints are required within the prostate in addition to the surface correspondence. The changes are mainly in the forms of tears, folds, and missing tissue. An intensity-based algorithm can provide a set of new correspondences between the images in the internal regions of the prostate where the geometric distortions can occur, and therefore can potentially increase the accuracy of biomechanical modeling.
Method:
Figure 2. The general framework of registration. In the first step the intermediate images are generated. Then, using Drop [1] an initial transformation modeled with Bsplines is obtained. In the final step, the transformation is refined by registration of the original intensity images. The Drop specifications are Bspline transformation, mutual information, multi-resolution strategy (4 levels of Bspline control point grid and images filtered using different Gaussian kernels), discrete Markov Random Field (MRF) based optimization. The proposed idea is to first obtain a transformation by registration of intermediate images, and then refine the transformation using the actual images. The strength of this method lies in the fact that initialization using intermediate images improves the robustness of the final optimization in Drop. In the proposed algorithm the goal is to extract the important areas in the images that are corresponding. A common feature between such areas is the amount of local variation in the pixel intensities. Therefore, for every pixel on each image the standard deviation is calculated in a 9×9 window of neighboring pixels as displayed by the black dashed window in (a). High standard deviation generally indicates the importance of an area in terms of registration. Thus, a threshold is applied to the images to have only the important features on both images. Clinical experiments: The method was also applied to four prostatectomy patients, were naturally occurring fiducials were identified in both images to evaluate the accuracy. On average fifty anatomical fiducials were obtained by manually finding corresponding anatomical features. The average Target Registration Error (TRE) was 1.0 mm across all 4 patients (SD of TRE 0.65 mm).
Results: Synthetic deformations
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